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摘   要 
I 













































Chiral Schiff-base ligands and their metal complexes have the merits of easy 
preparation, convenient structural modification, variable geometric configurations, 
highly asymmetric coordinated environment, unique electron state and the ability of 
coordination with various metals. The characteristics lead to the widely basic research 
and value of practical application. This dissertation mainly focuses on the Ni(II) and 
Cu(II) chiral schiff base(N2O2) complexes and overviews the correlation between 
their structures of chiral coordination stereochemistry, electronic circular dichroism 
(ECD) spectroscopy and absolute configurations. The research of absolute 
configuration and preferential conformation of the chiral [Ni(salen)] derivatives in 
solid or solution state is based on their crystal structures, solid-state or solution ECD 
spectra and the theory calculation. The two different rules of absolute configuration 
definition were compared by the specific examples. The design of molecular helical 
structures was preliminarily discussed. Main contents containing five sections are as 
follows: 
Chapter 1 introduces the origin of Schiff-base, salen ligands and four levels of 
chirality in [M(salen)] complexes; and then summarizes the correlation between the 
ECD spectra and absolute configuration of chiral salen complexes, the different 
definition rules of the absolute configuration of four-coordinate metal complexes  
with tetradentate salen-type N2O2 ligands and bidentate salicylideneaminates. Finally, 
the selected topics basis and research target of this dissertation is briefly presented. 
In chapter 2, chiral salen ligands and metal Ni(II) and Cu(II)) complexes were 
synthesized. They were characterized by element analysis, mass spectra, solution and 
solid-state ECD spectra, and X-ray single crystal diffraction. 
In chapter 3, according to the calculation solution ECD spectrum of 
[Ni(sal-R,R-chxn)], the solid-state and solution ECD spectra of chiral Ni(II) schiff 
base complexes were comparatively analyzed. The correlation rule between the ECD 
spectra and their absolute configurations was established. 
In chapter 4, on the basis of the above study, the solution and solid-state ECD 
spectra of four series of Cu(II) Schiff-base complexes were compared. Furthermore, 
the crystal structures of salen-type N2O2 Cu(II) complexes [Cu(hacp-S,S-dpen)], 
[Cu(dha-S,S-chxn)], [Cu(dha-R,R-chxn)] and [Cu(dha-S,S-dpen)] were characterized 
for the first time. The chiral supramolecular self-assemblies in the formation of 
one-dimensional helical coordination polymer chains of chiral [Cu(dha-en)] 
derivatives were preliminarily studied as well. 
In chapter 5, the dissertation is concluded with a brief summsry. 
 
Key Words: Salen-based metal complex; Salen-type N2O2 ligand; Electronic 











































































































































































































第一章 绪 论 












氧[3,4]，由此开创了 Salen 配体及其金属络合物研究的先河。 
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图 1.3 在不对称催化中被广泛应用的 Jacobsen 型 salen 金属络合物[M(bsal-chxn)] 
M = Ni
II、CuII、ZnII、RuII、CoII、CoIII、MnIII、AlIII、FeIII、VIV、TiIV等 




Alvarez 和 Avnir 等曾经提出分析络合物分子手性的理论近似方法[8]，即连续






















Alvarez 和 Avnir 等提出的配位内界各个配位层在决定络合物手性结构方面的协
同作用的精辟论述。参照 Alvarez 和 Avnir 等对八面体络合物配位壳层的分类，
以邻羟基(取代)苯乙酮(hacp)与手性环己二胺(chxn)衍生的单核金属 salen 络合物




















属 salen 络合物的手性层次，主要可归纳为以下几类： 
(1) 配体的手性，包括：含有固有手性碳的配体(图 1.3 和图 1.4[M(bsal-chxn)]和
[M(hacp-chxn)]中环己基上的两个手性碳中心)，配位后产生的配位磷或氮原子的
手性(图 1.5)；配体的固有轴手性，如手性配体 BINOL、BINAP 等。 




，参见图 1.5，另详见 1.2.2 中对金属 Salen 络合物的分析)，即，考虑第二配位
层螯环螺旋骨架引起的金属中心手性(Δ 或)；也称配位多面体手性。 



































































图 1.5 手性选择性合成八面体 Ti 络合物示意图[10] 
(A) 两种非对映异构体共存；(B) 优先形成惟一的 Λ 构型非对映异构体(又称为非对映异构
体选择性)。在(A)和(B)的产物中，两种 Salen 与金属配位后，配位 N 原子分别具有了手性 
 
 
图 1.6 含一种手性元素的对映体(左)或含两种以上手性元素的非对映体(右)之间的转换[11] 


































一对―对映体‖均为 Λλ-[Ni(bsal-R,R-chxn)]和 Δδ-[Ni(bsal-S,S-chxn)](图 1.7)，但是
这一对似乎具有镜像关系的 salen 络合物偏离其四方平面的扭曲程度是不一样
的，其二面角 θ 分别为 8.47o和 7.57o，导致该晶体属于 Sohncke 空间群 P212121。 
 
图 1.7 Λλ-[Ni(bsal-R,R-chxn)](上)和 Δδ-[Ni(bsal-S,S-chxn)](下)的晶体结构[14] 
(A)(D)表示偏离配位平面的扭曲，(B)(E)表示螯环的构象，(C)(F)表示乙二胺环上的手性碳 
分子的螺旋手性：Akine 等采用手性 1,2-dpen 和 1,2-chxn 衍生的 salen 配体
(L




非对映异构体共存，它们分别具有 M 和 P 螺旋手性，即 Mλ-[R,R-L2Zn3La]
3+和
Pλ-[R,R-L2Zn3La]
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